Simple method for selecting catalytic monoclonal antibodies that exhibit turnover and specificity.
Monoclonal antibodies were raised against a mono-p-nitrophenyl phosphonate ester to elicit catalytic antibodies capable of hydrolyzing the analogous p-nitrophenyl ester or carbonate. Potential catalytic antibody producing clones were selected, by use of a competitive inhibition assay, on the basis of their affinity for a "short" transition-state analogue, a truncated hapten which maximizes the relative contribution of the transition-state structural elements to binding. Of 30-40 clones that would have been examined on the basis of hapten binding alone, 7 were selected and 4 of these catalyzed the hydrolysis of the relevant p-nitrophenyl ester. This competitive inhibition technique represents a general approach for selecting potential catalytic antibodies and significantly increases the probability of obtaining efficient catalytic monoclonal antibodies. Further study of the catalytic antibodies revealed significant rate enhancement (kcat/kuncat approximately 10(4)) and substrate specificity for the hydrolysis of the analogous ester and, for three of the antibodies, of the analogous carbonate. The antibodies displayed turnover, an essential feature of enzymes. Evidence that catalysis occurred at the antibody combining sites was provided by the identity of the binding and the catalysis-inhibition specificity patterns.